In a survey of over 300 nonevergreen dicots in 69 families, many species were found to have translucent patterns attributed to the presence of bundle-sheath extensions (BSE) on the small and ultimate veinlets. The BSE have been shown by others to inhibit transverse air movement within leaves, and it has been suggested that they are important passageways between vascular tissue and the palisade. The only characteristic found to be associated with prominent BSE is that more trees have such features than herbaceous plants. However, many important herbs have them also, including soybeans and sunflowers. Fresh leaves were photographed in transmitted light with a 35-mm single-lens reflex camera attached to a 19-cm bellows extension with a 20-mm, f/3.5 lens, giving about 13X magnification at the film. The leaf sample was pressed against a hole in a metal plate by a microscope slide held in place by clips. The upper (adaxial) surface of the leaf faced the lens.
BSE2 have been described from cross-sections of leaves as plates of compact parenchyma tissue (fibrous bundle-sheaths are found on larger veins) extending in the ordinary case from the small leaf veins or veinlets to the upper and lower epidermises. Wylie (4) (5) (6) (7) (8) and Armacost (1) reported that the BSE are particularly common in the leaves of deciduous woody plants and that they are importance as conduits of water between the vascular tissue and the mesophyll via the epidermis. In addition, Meidner (2) and Terashima et al. (3) showed that these plates are barriers to the lateral movement of air within the leaf blade.
As is evident in one figure of ref. Fresh leaves were photographed in transmitted light with a 35-mm single-lens reflex camera attached to a 19-cm bellows extension with a 20-mm, f/3.5 lens, giving about 13X magnification at the film. The leaf sample was pressed against a hole in a metal plate by a microscope slide held in place by clips. The upper (adaxial) surface of the leaf faced the lens.
All leaves were from dicots, and were selected from broadleaf, deciduous trees, shrubs, or vines, or from annual or perennial herbs or vines. A few leaves had dark veins instead of bright ones (Amaranthus sp., Gomphrena sp.), which are presumed to be C-4 leaves. Sampling was of native, cultivated and weedy plants, mostly in southeast Nebraska.
Two different methods were used to classify the contact prints. For the first, two lines were placed across the photograph (i.e. 48 mm on the film, or about 3.7 mm of the leaf) and the number of sharply visible veins that touched the lines were counted. For convenience in tabulation, these numbers were pooled into six 'vein density' groups that had the following designations and ranges: A (28-22 veins/3.7 mm), B (21-16), C (15-12), D (11-8), E (7-4), F (3-0).
The second measure was a subjective assessment ('visual index,' ranging from 4 to 0) of the optical importance of the visible veins. This attempted to give credit to the optical contrast between the veins and leaf mesophyll, as well as to the extent of the network. The two measures were highly correlated (r = 0.85). Figures 1 through 4 show representative photographs of the range of leaf pattems found. Wylie (7) Fig. 3 . Quercus borealis Michx. f. Seedling shade leaf; note extreme transmissivity of mesophyll, in addition to the BSE. Classes E, 2. Fig. 4 . Taraxacum officinale Weber. Classes F, 0. resembled the above 10 orders taken as a whole, but 10 orders had no samples with other than a vein density of F.
RESULTS AND DISCUSSION
Of the trees (75 species), about 59% were scored as A, B, or C (vein density), whereas only 25% of the shrubs (62 species) and 13% of the herbs (176 species) fell in this range. Also, only two examples of the lowest category (F) were found among the trees, whereas about half of the herbs were in this category (see Table I ). A list of the species sampled having high values of BSE importance (vein density or visual index) is given in Table II . Some other popular experimental objects, such as tobacco or tomato, appear in the uniformly patternless category. A computer printout of the full data set is available from the author.
Insufficient replication was obtained for good statistical analysis, but no indication was found of environmental association with these anatomical differences, except for the well-known differences between sun and shade leaves. Here, the thinner shade leaves were much more translucent, making the contrast between BSE and mesophyll less clear, and the visible veins were somewhat farther apart. Thicker evergreen leaves have less prominent BSE (8) .
The presence or absence of the BSE must have physiological significance for photosynthesis, water relations, and/or other functions, but further discussion would be merely speculative at this time.
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